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FOREWORD 


Many transit operators have adopted sets of service 
performance measures and standards and have developed plans to 
use them in a systematic evaluation. In many cases, however, 
transit operators have not been able to implement the measures 
and standards because they have had difficulty in developing a 
cost-effective system to collect the needed information. To 
assist these operators, UMTA's Office of Planning Assistance, 
through its Special Studies Program, has sponsored a study in 
data collection. 


This two-volume manual is the product of this study which 
documents a method to develop comprehensive statistically based 
data collection programs that will enable transit operators to 
collect passenger-related data in a cost-effective manner. We 
believe the step-by-step procedures provided in this manual 
will be of value to transit operators in their efforts to 


improve their data collection systems. 


Additional copies of this report are available from the 
National Technical Information Service (NTIS), Springfield, 
Virginia 22161. Please reference UMTA-IT-09-9008-81-1 on the 
request. 
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Charles H. Graves, Director 

Office of Planning Assistance (UPM-10) 
Urban Mass Transportation Administration 
U.S. Department of Transportation 
Washington, D.C. 20590 
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Office of Technology Sharing (1-40) 
Office of the Secretary 
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Washington, D.C. 20590 


The preparation of this report has been financed through a 
contract from the U.S. Department of Transportation, under the 
Urban Mass Transportation Act of 1964, as amended. The 
contents of this report were prepared by Multisystems, Inc. and 
ATE Management and Service Co., Inc. and do not necessarily 
reflect the official views or policies of the U.S. Department 
of _Transportation of the Urban Mass Transportation 


Administration. 


HOW TO USE THIS MANUAL 


This manual consists of two volumes: Data Collection 
Design (Volume 1) and Sample Size Tables (Volume 2). Together, 
the two volumes of this manual provide transit properties with 
the necessary information to design a comprehensive bus service 


monitoring program. 


This volume, Sample Size Tables, provides an extensive set 
of tables for determining sample sizes for systems and routes 
of varying size and operating characteristics. This volume 
cannot be used alone, but is simply a reference document for 
users of Volume 1. Instructions for use of the sample size 
tables are included in Chapters 4 and 6 of Volume l. 


Volume 1, Data Collection Design, explains the various 
components’ of a comprehensive data collection program, 


beginning with the determination of data needs and finishing 
with interpretation of the data. The first five chapters of 
Volume 1 provide a basic framework for step-by-step program 
design procedures which are presented in an instruction/example 
format in Chapter 6. As such, it is important for the user of 
this manual to read the first five chapters before attempting 
to use the procedures outlined in Chapter 6. Once familiar 
with the basic concepts and practical considerations which are 
discussed in detail in Chapters 1-5, the user can proceed to 
use the design procedures in Chapter 6 where the underlying 
framework and assumptions are largely unstated. The user will 
also need to refer to the detailed statistical discussions and 
work sheets contained in Appendix A of Volume 1 in order to 
fully carry out the program design procedures outlined in 
Chapter 6. 


Sq 


GENERAL INSTRUCTIONS 


This volume, Sample Size Tables, consists of a set of 
detailed sample size tables which can be used to determine a 
variety of route sampling plans for any data item. Three input 
items are needed to use the tables (as discussed in Chapter 4 


of Volume 1, Data Collection Program Design): 


e the within-day coefficient of variation 
e the between-day coefficient of variation 
e the number of scheduled (round) trips. 


These inputs are determined for each data item and time period 
during the day to be sampled. (See Chapters 4 and 6 and 
Appendix A of Volume 1 for more discussion of how and when use 


these tables in a route monitoring program. ) 


The tables in this volume are "black tab" indexed by the 
within-day coefficient of variation in order of increasing 
coefficient values at intervals of .10 (starting with .20 and 
ending with .80). Within each section representing one value 
of the within-day coefficient, the between-day coefficients of 
variation are included in order of increasing values at various 
intervals (i.e. , s06;. 507i, 08), 9 109% eel 0 erro mn yle2 eels) meer lade, 
~-15, .20, .25, .30). Next to each black tab, the value of the 
table's corresponding between-day coefficient is printed for 
easy reference. Within each between-day coefficient value, 
nine different scheduled trip values are included in order of 
increasing, number, of (erips ) (iaes 4 2 Sine Ou Ove On) oD ECOL ecols 
30, 40). 


If a user wants to find the proper table for an input value 
which falls between the values for which tables have been 
prepared, he should go to the next highest value which is 
included (so that the required sample will never be 
underestimated). If this procedure is used in the case of the 
number of scheduled trips, it is possible that the required 
sample for any selected tolerance level could be higher than 
the actual number of trips, since the table used has been 


=aai—= 


prepared for a higher number of scheduled trips. In this case, 
the user should lower the number of required trips to the value 
of the actual scheduled trips in the period, while not changing 
the required number of days to be sampled. 
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